Introduction
Seating devices are essential components of the management of children with cerebral palsy, many of whom spend most of the day in a sitting position.
Pediatric rehabilitation professionals have expressed concerns related to effective adaptive seating for this population, which have led toward the development of various approaches and designs for seating (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) and postural control (12) (13) (14) .
The position of the pelvis in sitting is considered a key factor toward effective adaptive seating for children with cerebral palsy when attending to upperextremity function (15) . Radiographic studies of seated postures by Keegan (16) Bobath (18) postulates that this kyphosis seen in these children, is a compensatory mechanism to bring the trunk over the pelvis as a result of insufficient flexion of the hip joints due to extensor hypertonus.
Researchers (19, 20) Tracking System
Upper-limb movement was measured using a trackng system that monitors the position of a specific Joint in three-dimensional space. The tracking mechtnism, which was developed at the HMRC incorposates two lightweight, 38 cm aluminum rods contected in series by three 100 kohm potentiometers Figure 1 ). By placing a fixed voltage across the potentiometers and measuring the changes in output voltages as the tracking point was moved, the angles of the linkage joints relative to a known, fixed reference coordinate were determined. Potentiometers a', b', and c' provided angles a, b, and c respectively. The Cartesian coordinates of the tracking point relative to the fixed origin were derived by inserting the angles into the following equations: A and B are the lengths of the rods A and B respectively, and angles are in degrees.
To calibrate the system, each potentiometer was rotated through a set of known angles; the voltage was sampled at each angle; and for each set of angles, a value of volts/degree was calculated. The potentiometers were then individually rotated into a specific fixed The results of analyses comparing the effects of seat inclination on both parameters for each group separately showed no significance (Table 3) . These results were as expected because of the inadequate sample size.
Figures 6 and 7 display individual subject data (average of eight trials) for each group, for 3-D path and 3-D velocity respectively, while Figure 8 illustrates the differences in both parameters between seat angles for each subject. The variability across subjects is immediately evident on these graphs. Figure 6 illustrates that three out of four subjects with CP decreased path length in response to sitting on a inclined seat as compared to a flat seat. Figures7. Velocity data for individual subjects recorded at both 0° and 10° sitting positions.
Discussion
The results of this study support the reports in the literature regarding the problems children with CP demonstrate with regard to upper-limb function, in particular reaching skills (23, 24 (11, 25) (Figure 7 ). The differences observed in velocity were 5.08 cm/s for (CP2) and 9 .44 cm/s for (CP4) (Figure 8 
